If A is a (linear) transformation acting on a (finitedimensional, non-zero, complex) Hilbert space H the family of (linear) subspaces of H which are invariant under A is denoted by Lat A. The family of subspaces of H which are invariant under every transformation commuting with A is denoted by Hyperlat A. Since A commutes with itself we have Hyperlat A Q Lat A. Set-theoretic inclusion is an obvious partial order on both these families of subspaces. With this partial order each is a complete lattice; joins being (linear) spans and meets being set-theoretic intersections. Also, each has H as greatest element and the zero subspace (0) as least element.
Notation and preliminaries.
A lattice L is the direct product of its sublattices L u L 2 , ... , L m if each element a of L is uniquely expressible in the forma = aiV a 2 V ... V a m with a * G Li in such away that the lattice operations in L can be performed "coordinate-wise". We write L = ®^LiL f . A lattice L is reducible if it is the direct product of two sublattices each having more than one element. Otherwise L is irreducible. An isomorphism (respectively, antiisomorphism ) of a lattice L i onto a lattice L 2 is a one-to-one mapping v of L i onto L 2 with the property that a rg Throughout this paper all Hilbert spaces will be finite-dimensional, nonzero and complex. If A is a transformation acting on a Hilbert space H we denote by JV(A) (respectively, â?(A)) the null space (respectively, range) of A. For any vector x of H, the subspace of H spanned by the vectors x, Ax, A 2 x, ... is denoted by Z(x\ A ) and is called the A-cyclic subspace generated by x.
A lattice-theoretic description of Hyperlat A.
We give a purely lattice-theoretic description of the lattice of hyperinvariant subspaces of a linear transformation in terms of its lattice of invariant subspaces. First we consider the nilpotent case.
THEOREM 3.1. If N is a nilpotent transformation acting on a (finite-dimensional) Hilbert space, Hyperlat N = Fix (Lat N). In other words, a subspace is hyperinvariant if and only if it is invariant and is fixed by every automorphism of
LatiV. 
(ii) Every automorphism of Lat N preserves the property of being N-cyclic. This follows immediately from (i). 
